MPTP-induced central dopamine depletion exacerbates experimental autoimmune encephalomyelitis (EAE) in C57BL mice.
It is obvious that the central nervous system plays a role in the regulation of an immune response. However, the mechanisms of this regulation are poorly understood. The goal of the present study was to examine the role of one of the neurotransmitters - dopamine, in this process. We used experimental autoimmune encephalomyelitis (EAE), an autoimmune disease with its effector phase in the CNS, as a model to study the effect of central dopamine depletion on the development of an immune response. Dopamine depletion was achieved by treatment with 1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropiridine (MPTP; 40 mg/kg), whereas EAE was elicited by immunization with MOG 35-55 (150 microg) in complete Freund's adjuvant (CFA), supplemented with Mycobacterium tuberculosis. As determined by HPLC, striatal dopamine contents in mice treated with MPTP were significantly lower compared to vehicle-treated controls. Remarkably, striatal depletion of dopamine prior to EAE induction resulted in an earlier onset of the disease and an augmentation of its clinical signs. Moreover, the striatal dopamine-depleted mice demonstrated an increased concentration of IL-1beta and decreased concentration of TGFbeta in the spinal cord, compared to EAE mice. Since MPTP itself does not have any direct effect on immune cells, it strongly suggests that the observed changes in EAE induction and progression after MPTP administration depended on lower dopamine level. Further studies are required to find out the cellular mechanism of the dopamine action.